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NORTH PORTLAND BIBLE COLLEGE 
SITE INVESTIGATION REPORT 

PORTLAND, OREGON 
TASK ORDER 72-03-20 

1.0  INTRODUCTION 

This report presents the results of the Site Investigation (SI) conducted at the North Portland Bible 
College property, located at the southwest corner of the intersection of North Vancouver Avenue and 
North Alberta Street, in Portland, Oregon (site). GeoEngineers conducted the work under Oregon 
Department of Environmental Quality Task Order No. 72-03-20 and in accordance with GeoEngineers’ 
October 18, 2005 North Portland Bible College Site Investigation Work Plan.  The work was being 
funded by a U.S. Environmental Protection Agency (EPA) Brownfield Assessment Grant. 

The purpose of the SI was to: 1) assess whether there have been releases of hazardous substances at the 
site; 2) assess the nature and extent of soil contamination (if any) at the site; 3) assess potential risks to 
human health and the environment; 4) assess whether further investigation is necessary at the site and 5) 
assess whether interim removal action measures (IRAMs) are needed to reduce and/or eliminate 
hazardous substances in soil at the site. 

2.0  BACKGROUND SUMMARY 

The North Portland Bible College site is located at 4939 North Vancouver Avenue in Portland, Oregon.  
The site is in Multnomah County in the northeast quarter of Section 22, Township 1 North, Range 1 East, 
of the Willamette Meridian.  The site is a vacant lot and is surrounded by residential and commercial 
facilities.  The offices of the North Portland Bible College are located south of the site.  A community 
garden and Humboldt Elementary School are located west of the site.  Residences are located north and 
east of the site.  The site layout is shown on Figure 2. 

2.1  SITE HISTORY 

According to historic Sanborn Maps, in 1934, the site was developed as a gasoline service station.  
Reportedly, the service station operated at the site until approximately 1953.  The property was utilized as 
an automobile detail facility in 1974 and an automobile painting facility in 1978.  In 1983, the site was 
vacated and in 1987, two approximately 6,000-gallon underground storage tanks (USTs) were reportedly 
removed from the site.  There is no information indicating the contents of the USTs or whether 
contamination was present in the vicinity of the USTs.  After 1987, the site was covered with a layer of 
gravel up to 3 feet thick. 

Based on the historic presence of petroleum USTs at the site, contaminants of interest (COI) include 
gasoline, diesel, and heavy oil, as well as the following common petroleum constituents: volatile organic 
compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs), and lead.  Historic Sanborn maps 
indicate that a “grease area or grease area building” was located along the southern boundary of the 
property.  Polychlorinated biphenyls (PCBs) are common constituents of oil and grease, and thus, are 
considered COI.  Additionally, other metals (arsenic, barium, cadmium, chromium, copper, mercury, 
selenium, and silver) are considered COI due to historic automobile body repairs at the site.   

3.0  SCOPE OF SERVICES 

The specific scope of services completed for the SI include the following: 

File No. 2787-024-00 Page 1 
January 27, 2006 



 

1. Conducted a standard one-call underground utility locate and completed a private underground 
utility locate prior to beginning work; 

2. Completed 13 direct-push explorations to depths between 14 and 16 feet below ground surface 
(bgs) to assess the nature and extent of contamination in soil at the site; 

3. Field screened soil for the presence of petroleum hydrocarbons and VOCs; Collected 
representative soil samples from the approximate upper 1 foot of native soil and at other selected 
depth intervals in subsurface explorations; 

4. Submitted the soil samples to North Creek Analytical laboratory for chemical analysis of 
petroleum hydrocarbons by Northwest Method NWTPH-HCID.  Shallow soil samples (collected 
from the upper one-foot of native soil) were additionally analyzed for RCRA-8 metals (arsenic, 
barium, cadmium, chromium, copper, lead, mercury, selenium, and silver); 

5. Submitted one soil sample for follow-up analyses of diesel- and heavy oil-range hydrocarbons by 
Northwest Method NWTPH–Dx, VOCs by EPA Method 8260B by EPA Method 8260B, PAHs 
by EPA Method 8270-SIM, polychlorinated biphenyls (PCBs) by EPA Method 8082, leachable 
cadmium, chromium, and lead by EPA Toxicity Characteristic Leaching Procedure (TCLP) and 
EPA 6000/7000 Series Methods, and extractable petroleum hydrocarbon fraction (EPH) by 
Washington State Department of Ecology (Ecology) methodology; 

6. Recorded the horizontal location of each exploration using a sub-meter grade GPS system. 

7. Prepared a preliminary conceptual site model (CSM); and 

8. Prepared this report. 

4.0  FIELD INVESTIGATION RESULTS 

GeoEngineers conducted fieldwork at the site on November 21, 2005.  During the SI, GeoEngineers 
monitored the completion of 13 direct-push explorations to depths between 14 and 16 feet bgs.  
Continuous soil samples were collected between the surface and bottom of each exploration.  
Approximate exploration locations are shown on Figure 2.  Explorations were advanced using direct-push 
equipment owned and operated by ESN Northwest, Inc. of Olympia, Washington.   

Details of the field exploration program, including soil sampling procedures and logs for the soil 
explorations are presented in Appendix A.  Field screening was performed on soil samples obtained from 
the explorations.  A description of the field screening methods is included in Appendix A.  Field 
screening results are presented in the exploration logs.  Laboratory reports are presented in Appendix B. 

4.1  SOIL CONDITIONS 

The upper 2 to 3 feet of soil at the site was apparent fill material consisting of angular gravel with some 
sand and silt.  The gravel fill was underlain by sand with varying amounts of silt and occasional gravel 
which extended to the total depths explored.  In exploration DP-8, a black organic-rich soil layer was 
encountered at 5 feet bgs, overlying concrete debris and sand (fill) between approximately 5.5 and 13 feet 
bgs.  Groundwater was not encountered in any of the explorations. 

4.2  SOIL ANALYTICAL RESULTS 

A total of 26 soil samples were submitted for analysis of petroleum hydrocarbons by Northwest Method 
NWTPH-HCID and 13 soil samples were additionally submitted for analysis of metals by EPA 
6000/7000 Series Methods.  Soil chemical analytical data are summarized in Tables 1 through 6.  
Petroleum-range hydrocarbons (heavy oil - 2,810 milligrams per kilogram [mg/kg]) were detected in one 
sample [DP-8(4-5)].  Sample DP-8(4-5) was subsequently analyzed for VOCs, PAHs, PCBs, leachable 
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cadmium, chromium, and lead, and EPH.  Neither VOCs, PAHs, nor PCBs,were detected in sample DP-8 
(4-5).  Leachable lead was detected at a concentration of 0.189 milligrams per liter (mg/l). 

The Oregon Department of Environmental Quality has not established generic Risk-Based Concentrations 
(RBCs) for heavy oil-range hydrocarbons.  However, DEQ does provide a methodology to calculate a 
site-specific RBC for heavy oil-range hydrocarbons, based on the fractionation of EPH and the 
concentrations of selected VOCs in site sample(s).  DEQ’s Calculating RBCs for Total Petroleum 
Hydrocarbons Workbook (DEQ, 2003) indicates that the site-specific RBCs for total petroleum 
hydrocarbons at the site are as follow: 

  
Site-Specific Risk-Based Concentration for Exposure via 

Soil Ingestion, Direct Contact, and Inhalation 

Sample 

Detected TPH 
Concentration 

(mg/kg) 

 
 
 

Residential 

 
 
 

Urban 
Residential Occupational 

Construction 
Worker 

DP-8(4-5) 2,810 5,400 11,000 69,000 22,000 

Note: 
TPH = indicates total petroleum hydrocarbons (reported as heavy oil-range hydrocarbons) 

Site-specific RBCs for other exposure pathways are not reported because the RBCs for other soil 
exposure pathways are greater than 100,000 mg/kg, a level that would only occur if all of the initial air 
space in the representative soil sample is filled with petroleum product.  DEQ believes it is highly 
unlikely that such concentrations will be encountered (DEQ, 2003).  The extractable petroleum 
hydrocarbons data for sample DP-8 (4-5) are summarized in Table 1.  Output from DEQ’s Calculating 
RBCs for Total Petroleum Hydrocarbons Workbook is included in Appendix B. 

Arsenic, barium, chromium, copper, and lead were detected in all soil samples submitted for analysis.  
None of the detected metals concentrations exceeded DEQ Default Background Concentrations for 
Metals (DEQ, 2002), with the exception of the concentrations of lead detected in soil samples from DP-6, 
DP-7, and DP-8.  However, the concentrations of lead detected in samples DP-6, DP-7, and DP-8 
(maximum 23.5 mg/kg) were all less than the generic RBC for residential exposure via direct contact, 
DEQ’s most conservative generic RBC for lead in soil.  Metals data for soil are summarized in Table 2. 

5.0  RISK SCREENING 

Data collected during the SI indicate that petroleum hydrocarbons and metals are not present in soil at 
concentrations that exceed acceptable risk levels under DEQ’s most conservative risk-screening criteria 
(residential direct contact).  Based on chemical analytical data collected during the SI, we draw the 
following conclusions: 

• Chemicals detected at the site (heavy oil and metals) exhibit little to no volatility.  Thus, there is 
little risk from exposure through the vapor intrusion to indoor air and volatilization to outdoor air 
exposure pathways; 

• Groundwater was not observed at the site.  Based on regional data, groundwater is anticipated at 
approximately 50 feet bgs, well below the depth (4-5 feet) where contaminants were detected at 
the site.  Thus, there appears too be minimal risk of human exposure via the leaching to 
groundwater pathway; and 
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• Exposure via direct contact is possible.  However, the depth at which petroleum hydrocarbons 
was detected (4-5 feet bgs) is below the depth (3 feet bgs) that DEQ generally considers 
accessible to residents or occupational receptors (excluding construction or excavation workers).  
Thus, there is minimal risk from exposure to residents or occupational receptors.  Furthermore, 
the level of heavy oil-range hydrocarbons detected at the site (2,810 mg/kg) is less than DEQ’s 
most conservative site-specific RBC for direct contact.  The site specific RBC indicates that, in 
the unlikely case that people come into direct contact with the heavy oil-range hydrocarbons, they 
would not be posed to unacceptable risk. 

One sample [DP-8 (4-5)] collected between 4 and 5 feet bgs exhibited petroleum contamination.  Based 
on the sample depth (1 to 3 feet below native grade) and the presence of fill in exploration DP-8, it 
appears that the petroleum detected in sample DP-8 (4-5) is not associated with a UST release.  Petroleum 
hydrocarbons were not detected in surrounding explorations (DP-6, DP-9, DP-12, and DP-13), suggesting 
that it is unlikely there is a widespread source of contamination in the vicinity of exploration DP-8. 

We did not collect groundwater samples during the SI because groundwater was not encountered in any 
of the explorations.  Groundwater is expected to be present at approximately 50 feet bgs.  

6.0  CONCLUSIONS 

Data collected during the SI indicate that petroleum contamination is absent from most of the site.  Heavy 
oil contamination (2,810 mg/kg) was detected in soil collected between 4 and 5 feet in one location 
(DP-8).  However, the concentration of heavy oil in that sample does not exceed any site-specific soil 
RBCs.  Thus, it appears that soil at the site does not pose an unacceptable risk. 

Based on the inferred depth to groundwater and the absence of petroleum contamination at depth in 
exploration DP-8, it appears unlikely that site-derived contaminants have impacted groundwater. 

Based on the data collected during the SI, we do not recommend further assessment activities or interim 
removal actions.  In the future, if the site is redeveloped, petroleum contaminated soil (if encountered) 
should be managed as petroleum-contaminated soil and transported and disposed of at an appropriate 
facility. 

7.0  LIMITATIONS 

We have prepared this report for the exclusive use of the Oregon Department of Environmental Quality.   

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted environmental science practices in this area at the time this report was prepared.  No 
warranty or other conditions, express or implied, should be understood.  

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if 
provided, and any attachments are only a copy of the original document.  The original document is stored 
by GeoEngineers, Inc. and will serve as the official document of record. 

Please refer to the appendix titled “Report Limitations and Guidelines for Use” for additional information 
pertaining to use of this report. 
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TABLE 1 
SUMMARY OF CHEMICAL ANALYTICAL DATA1

PETROLEUM HYDROCARBONS AND LEACHABLE METALS IN SOIL
NORTH PORTLAND BIBLE COLLEGE SITE INVESTIGATION

PORTLAND, OREGON

Hydrocarbon Identification Diesel- and Oil-range Hydrocarbons Leachable Metals
 Sample (Northwest Method NWTPH-HCID) (Northwest Method NWTPH-Dx) (EPA TCLP Method 1311/6020)

Sample Date Depth (mg/kg) (mg/kg) (mg/l)
Identification Sampled (feet bgs) Gasoline Diesel Oil Diesel Oil Cadmium Chromium Lead

DP-1(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-1(7-8) 11/21/05 7-8 ND ND ND -- -- -- -- --
DP-2(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-2(6-7) 11/21/05 6-7 ND ND ND -- -- -- -- --
DP-3(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-3(7-8) 11/21/05 7-8 ND ND ND -- -- -- -- --
DP-4(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-4(12-13) 11/21/05 12-13 ND ND ND -- -- -- -- --
DP-5(2-3) 11/21/05 2-3 ND ND ND -- -- -- -- --
DP-5(11-12) 11/21/05 11-12 ND ND ND -- -- -- -- --
DP-6(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-6(11-12) 11/21/05 11-12 ND ND ND -- -- -- -- --
DP-7(2-3) 11/21/05 2-3 ND ND ND -- -- -- -- --
DP-7(11-12) 11/21/05 11-12 ND ND ND -- -- -- -- --
DP-8(4-5) 11/21/05 4-5 ND Detected Detected <1,410 2,810 <0.0200 <0.0500 0.189
DP-8(13-14) 11/21/05 13-14 ND ND ND -- -- -- -- --
DP-9(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-9(6.5-7.5) 11/21/05 6.5-7.5 ND ND ND -- -- -- -- --
DP-10(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-10(7-8) 11/21/05 7-8 ND ND ND -- -- -- -- --
DP-11(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-11(13-14) 11/21/05 13-14 ND ND ND -- -- -- -- --
DP-12(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-12(13-14) 11/21/05 13-14 ND ND ND -- -- -- -- --
DP-13(3-4) 11/21/05 3-4 ND ND ND -- -- -- -- --
DP-13(13-14) 11/21/05 13-14 ND ND ND -- -- -- -- --
Applicable DEQ Risk-based Concentrations2

Surface Soil Ingestion, Dermal Contact and Inhalation
Residential 720 3,900 NE 3,900 NE NA NA NA
Urban Residential 1,500 8,300 NE 8,300 NE NA NA NA
Occupational 22,000 70,000 NE 70,000 NE NA NA NA
Construction Worker 13,000 23,000 NE 23,000 NE NA NA NA
Excavation Worker --3 --3 NE --3 NE NA NA NA

Volatilization to Outdoor Air
Residential 4,500 --3 NE --3 NE NA NA NA
Urban Residential 4,500 --3 NE --3 NE NA NA NA
Occupational 80,000 --3 NE --3 NE NA NA NA

Vapor Intrusion into Buildings
Residential 140 --3 NE --3 NE NA NA NA
Urban Residential 140 --3 NE --3 NE NA NA NA
Occupational --3 --3 NE --3 NE NA NA NA

Leaching to Groundwater
Residential 26 2,800 NE 2,800 NE NA NA NA
Urban Residential 26 2,800 NE 2,800 NE NA NA NA
Occupational 110 --3 NE --3 NE NA NA NA

Notes:
1Chemical analyses were conducted by North Creek Analytical of Beaverton, Oregon.
2Oregon Department of Environmental Quality.  Risk-Based Decision Making for the Remediation of Petroleum-Contaminated Sites.  September 2003.
3The constituent RBC for this pathway is greater than 100,000 mg/kg. The Total Petroleum Hydrocarbon RBC is greater than the maximum amount that would be present if all 

of the initial air space is filled with petroleum product. The DEQ believes it is highly unlikely that such concentrations will ever be encountered.
bgs = below ground surface
TCLP = toxicity characteristic leaching procedure
mg/kg = milligrams per kilogram
NE = Not established
NA = This pathway is not applicable to the chemical of interest.
"--" = not analyzed
"<1.0" indicates analyte not detected above the method reporting limit.
EPA = U.S. Environmental Protection Agency
RBC = Risk-based concentration.
DEQ = Oregon Department of Environmental Quality
Bold indicates analyte detection.
Shading indicates concentration exceeds at least one DEQ RBC.
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TABLE 5
SUMMARY OF CHEMICAL ANALYTICAL DATA1

PROJECT METALS IN SOIL
NORTH PORTLAND BIBLE COLLEGE SITE INVESTIGATION

PORTLAND, OREGON

Metals
(Mercury - EPA Method 7471A; Other Metals - EPA Method 6020)

(mg/kg)

Sample Identification Date Sampled

Depth of 
Sample     

(feet bgs) Ar
se

ni
c

Ba
riu

m

C
ad

m
iu

m

C
hr

om
iu

m

C
op

pe
r

Le
ad

M
er

cu
ry

Se
le

ni
um

Si
lve

r

DP-1(3-4) 11/21/05 3-4 2.45 279 <0.609 20.2 29.2 5.56 <0.0942 <0.609 <0.609
DP-2(3-4) 11/21/05 3-4 1.90 224 <0.579 16.9 27.3 5.13 <0.0713 <0.579 <0.579
DP-3(3-4) 11/21/05 3-4 1.94 211 <0.620 17.4 33.6 4.60 <0.0885 <0.620 <0.620
DP-4(3-4) 11/21/05 3-4 1.40 206 <0.635 13.3 23.4 4.00 <0.108 <0.635 <0.635
DP-5(2-3) 11/21/05 2-3 2.43 269 <0.629 21.8 23.3 20.9 <0.0656 <0.629 <0.629
DP-6(3-4) 11/21/05 3-4 2.79 172 <0.653 20.0 17.0 23.5 <0.0912 <0.653 <0.653
DP-7(2-3) 11/21/05 2-3 2.87 230 <2.98 22.6 18.7 19.5 <0.0735 <0.596 <0.596
DP-8(4-5) 11/21/05 4-5 1.36 76.3 <0.542 9.65 16.4 25.4 <0.0762 <0.542 <0.542
DP-9(3-4) 11/21/05 3-4 3.67 296 <0.643 27.5 22.9 6.47 <0.103 <0.643 <0.643

DP-10(3-4) 11/21/05 3-4 4.13 262 <0.661 29.0 24.1 7.19 <0.116 <0.661 <0.661
DP-11(3-4) 11/21/05 3-4 2.23 93.8 <0.558 14.1 16.5 4.10 <0.0942 <0.558 <0.558
DP-12(3-4) 11/21/05 3-4 2.13 86.7 <0.554 15.9 16.0 4.64 <0.0885 <0.554 <0.554
DP-13(3-4) 11/21/05 3-4 2.10 112 <0.588 11.2 20.9 6.67 <0.0967 <0.588 <0.588

Default Background Concentrations for Metals in Soil 2

7 NE 1 42 36 17 0.07 2 1
EPA Region IX PRGs for Residential Soil3

0.394 5,400 37 210 3,100 400 23 390 390

Notes:
1Chemical analyses were conducted by North Creek Analytical, Inc. of Portland, Oregon.
2From DEQ Toxicology Workgroup Memo to DEQ Cleanup Program Managers (date)
3From EPA Region 9's Preliminary Remediation Goals, October 2004.
4The residential soil PRG for arsenic is below background concentrations.
NE = not established
mg/kg = milligrams per kilogram
bgs = below ground surface
<0.500 indicates analyte not detected above the method reporting limit.
Bold indicates analyte detection.
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APPENDIX A 
FIELD EXPLORATIONS 

This appendix describes the field procedures used during the North Portland Bible College SI, and also 
includes all of the exploration logs.  The field and sampling procedures included the following: 

• Soil sampling from direct-push explorations; 

• Field screening methods; 

• Decontamination procedures;  

• Handling of investigation-derived waste; and 

• Location control 

SOIL SAMPLING FROM DIRECT-PUSH EXPLORATIONS 

Soil samples were continuously obtained from each exploration using a 4-foot-long, 1.5-inch inside 
diameter sealed steel sampler lined with clear acrylic sleeves.  Depth discrete soil samples were obtained 
by pneumatically driving the sealed sampler to desired depth intervals.  Sampling equipment was cleaned 
between each sampling attempt with a Liquinox wash and distilled water rinse.  Used acrylic sleeves were 
discarded after each sampling attempt. 

Upon recovery of the soil sample at selected locations, a portion of the soil was transferred directly from 
the acrylic sleeve into a laboratory-prepared sample container for chemical analysis.  The sample jars 
were packed full to minimize headspace in the containers.  The remaining portion of each sample was 
used for field screening tests and logged and classified in general accordance with American Society for 
Testing and Materials (ASTM) D 2488-90.   The boring logs and an explanation of the boring log 
symbols are presented in this Appendix.  Soil samples prepared for chemical analysis were placed in an 
iced cooler and kept cool until delivery to the laboratory.  Chain-of-custody procedures were followed in 
transporting the soil samples to the laboratory. 

FIELD SCREENING OF SOIL SAMPLES 

Our field representative performed field screening tests on the soil samples obtained from the soil borings.  
Field screening results are used as a general guideline to assess areas of possible VOC contamination.  In 
addition, field screening results are used to aid in the selection of soil samples for chemical analysis.  The 
field screening methods used include: 1) visual screening, 2) water sheen screening, and 3) headspace 
vapor screening using a MiniRae PID, calibrated to isobutylene.  The results of headspace and sheen 
screening are included on the boring logs. 

Visual screening consists of observing soil for stains indicative of some types of contamination.  Water 
sheen and headspace vapor screening are more sensitive screening methods. 

Water sheen screening involves placing soil in a pan of water and observing the water surface for signs of 
sheen.  Sheen screening may detect both volatile and nonvolatile petroleum hydrocarbons.  Sheens 
observed are classified as follows: 

• No Sheen (NS)   No visible sheen on the water surface. 

• Slight Sheen (SS)  Light, colorless, dull sheen; spread is irregular, not rapid; sheen  
   dissipates rapidly.  Natural organic matter in the soil may produce a  
   slight sheen. 
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• Moderate Sheen (MS)  Light to heavy sheen; may have some color/iridescence; spread is  
   irregular to flowing, may be rapid; few remaining areas of no sheen on 
   the water surface. 

• Heavy Sheen (HS)  Heavy sheen with color/iridescence; spread is rapid; entire water surface  
   may be covered with sheen. 

Headspace vapor screening involves placing a soil sample in a plastic sample bag.  Air is captured in the 
bag, and the bag is shaken to expose the soil to the air trapped in the bag.  Headspace vapor screening 
targets volatile petroleum hydrocarbon compounds.  In this application, the PID measures concentration 
of organic vapors ionizable by a 10.6 electron volt (eV) lamp in the range between 1.0 and 2,000 parts per 
million (ppm), with a resolution of +/- 2 ppm. 

Field screening results are site- and boring-specific.  The effectiveness of field screening varies with 
temperature, moisture content, organic content, soil type and type and age of contaminant.  The presence 
or absence of a sheen or headspace vapors does not necessarily indicate the presence or absence of 
petroleum hydrocarbons.  

DECONTAMINATION PROCEDURES 

The objective of the decontamination procedure was to minimize the potential for cross-contamination 
between exploration locations and between individual samples within a specific exploration. 

A designated decontamination area was established for decontamination of drilling equipment and 
reusable sampling equipment. 

Sampling or measurement equipment were decontaminated in accordance with the following procedures 
before each sampling attempt or measurement. 

1. Brush equipment with a wire brush, if necessary, to remove large particulate matter. 

2. Rinse with potable tap water. 

3. Wash with nonphosphate detergent solution (Liquinox and potable tap water). 

4. Rinse with potable tap water. 

Well purging equipment was decontaminated between each boring. 

HANDLING OF INVESTIGATION-DERIVED WASTE 

Investigation-derived waste (IDW) consisted of drill cuttings and decontamination water.  The soil 
cuttings and decontamination water were placed in a U.S. Department of Transportation (DOT)-approved 
30-gallon drum.  The drum was labeled with the project name, general contents and date.  The soil and 
groundwater are stored at the site pending waste designation. 

Disposable items, such as sample tubing, direct-push sampler acrylic sleeves, gloves and protective 
overalls, paper towels, etc., were placed in plastic bags after use and deposited in trash receptacles for 
disposal. 
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LOCATION CONTROL 

Horizontal control for the exploration locations was established by GeoEngineers personnel using 
measurements from fixed site features and based on information obtained with a sub-meter grade Global 
Positioning System meter.  The location control data are included in Table A-1.     
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TABLE A-1
EXPLORATION COORDINATES

SITE INVESTIGATION
NORTH PORTLAND BIBLE COLLEGE

PORTLAND, OREGON

Location Longitude Latitude
DP-1 -122.668792 45.55883313
DP-2 -122.6687781 45.55890123
DP-3 -122.6687893 45.55895579
DP-4 -122.6686535 45.55898838
DP-5 -122.6685778 45.55897827
DP-6 -122.6685068 45.558959
DP-7 -122.6685554 45.5589572
DP-8 -122.6685184 45.55887424
DP-9 -122.6684855 45.55876763
DP-10 -122.6685474 45.55876037
DP-11 -122.6686199 45.55895619
DP-12 -122.6686142 45.55890621
DP-13 -122.6686072 45.55886262

Note:
Datum: WGS 1984
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APPENDIX B 
CHEMICAL ANALYTICAL PROGRAM 

SAMPLES 

Chain-of-custody procedures were followed during the transport of the field samples to the accredited 
analytical laboratories.  The samples were held in cold storage pending extraction and/or analysis.  The 
analytical results and quality control records are included in this attachment. 

FIELD QUALITY ASSURANCE 

Field quality assurance consisted of: 

• Collection and analysis of a field rinsate blank; 

• Analysis of a trip blank; and 

• Maintenance of chain-of-custody. 

Field QA data are summarized in Table B-1. 

FIELD RINSATE BLANKS 

One field rinsate blank (FB-1) was collected and analyzed.  The analytical results of the field rinsate 
blank were reviewed to evaluate the adequacy of the equipment decontamination procedures and the 
potential for cross-contamination from decontamination of sampling equipment.  The equipment rinsate 
sample was collected from deionized water used to rinse soil and groundwater sampling equipment after 
decontamination.  The rinsate blank was analyzed for volatile organic compounds using EPA Method 
8260B.  Chloroform (1.69 µg/l) was detected in the sample.  The detected concentration of chloroform 
slightly exceeds the laboratory method reporting limit.  Chloroform is a common constituent of cleaning 
solutions and is a common laboratory contaminant.  Chloroform is not a constituent of concern at the site.  
For the reasons described above, the presence of chloroform in the field rinsate blank does not affect the 
use of the laboratory data for their intended purposes. 

TRIP BLANK 

One trip blank (TB-124) was analyzed for the project.  The analytical results of the trip blank were 
reviewed to evaluate the potential for contamination of samples during transportation or sampling 
operations.  The trip blank was provided by the laboratory and traveled with the samples during the 
course of the project.  The trip blank was analyzed for volatile organic compounds by EPA Method 
8260B.  No volatile organic compounds were detected in the trip blank. 

LABORATORY QUALITY ASSURANCE 

ANALYTICAL DATA REVIEW 

The laboratories maintain internal quality assurance programs as documented in the laboratory quality 
assurance manuals.  The laboratories use a combination of blanks, surrogate recoveries, duplicates, matrix 
spike recoveries, matrix spike duplicate recoveries, blank spike recoveries and blank spike duplicate 
recoveries to evaluate the analytical results.  The laboratories also use data quality goals for individual 
chemicals or groups of chemicals based on the long-term performance of the test methods.  The data 
quality goals were included in the laboratory reports.  The laboratories compared each group of samples 
with the existing data quality goals and noted any exceptions in the laboratory reports.  Any data quality 
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exceptions documented by the accredited laboratories were reviewed by GeoEngineers and are addressed 
in the data quality exception section of this attachment. 

ANALYTICAL DATA REVIEW SUMMARY 

Analytical Test Affected Samples 
Laboratory Noted QA/QC 

Exception or Qualifier Comment 
NWTPH-Dx DP-8 (4-5) (soil 

sample) 
The surrogate recovery for 1-

chlorooctadecane was unavailable 
due to high analyte concentration 

or matrix interference. 

Based on acceptable surrogate 
recoveries for the associated laboratory 

control sample (LCS) and the LCS 
duplicate, this exception is not 

considered significant and does not 
notably affect the use of the data for the 

purposes of this report. 

WDOE EPH DP-8 (4-5) (soil 
sample) 

The surrogate recovery for 
squalane was outside accepted 

recovery limits due to high analyte 
concentration or matrix 

interference. 

Based on acceptable surrogate 
recoveries for the associated laboratory 

control sample (LCS) and the LCS 
duplicate, this exception is not 

considered significant and does not 
notably affect the use of the data for the 

purposes of this report. 

EPA 6020 All soil samples 
submitted for copper 

analysis 

Copper was detected in the 
method blank at a concentration 

greater than one-half the 
laboratory reporting limit. 

Copper was not detected at 
concentrations exceeding background 

levels in soil samples from the site. 

WDOE EPH DP-8 (4-5) (soil 
sample) 

The matrix spike recovery for the 
laboratory duplicate sample was 

outside of the control limits due to 
matrix interference. 

Based on the acceptable RPD for the 
LCS, this exception is not considered 
significant and does not notably affect 
the use of the data for the purposes of 

this report. 

EPA 6020 All soil samples 
submitted for total 

metals analysis from 
explorations DP-1 

through DP-12 

The relative percent difference was 
outside of recommended limits for 
arsenic and lead in the laboratory 

duplicate.   

Based on acceptable recoveries for the 
associated LCS and matrix spike this 
exception is not considered significant 
and does not notably affect the use of 
the data for the purposes of this report. 

EPA 6020 All soil samples 
submitted for total 

metals analysis from 
explorations DP-1 

through DP-12 

The matrix spike recovery for 
barium in the matrix spike sample 
was outside of the control limits 

due to matrix interference. 

Based on acceptable recovery of the 
matrix spike duplicate and the post spike 
sample, this exception is not considered 
significant and does not notably affect 
the use of the data for the purposes of 

this report. 

EPA 6020 DP-13 (3-4) The matrix spike recovery and/or 
the relative percent difference for 
barium, chromium, copper, and 
lead in the laboratory duplicate, 

matrix spike, and post spike 
samples were outside of the 
control limits due to matrix 
interference and/or a non-

homogenous sample matrix. 

Based on acceptable recovery of the 
matrix spike, this exception is not 

considered significant and does not 
notably affect the use of the data for the 

purposes of this report. 
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TABLE B-1
SUMMARY OF CHEMICAL ANALYTICAL DATA1

VOLATILE ORGANIC COMPOUNDS IN FIELD QUALITY ASSURANCE SAMPLES
NORTH PORTLAND BIBLE COLLEGE SITE INVESTIGATION

PORTLAND, OREGON

Applicable DEQ Risk-Based Concentrations2 (µg/L)
Volatile Organic 

Compounds
(EPA Method 8260B)

Ingestion and 
Inhalation from Tap 

Water
Volitalization to 

Outdoor Air
Vapor Intrusion into 

Buildings
Groundwater in 

Excavation

Analyte

FB-1 
(Rinsate 
Blank) 

11/21/05

TB-124 
(Trip Blank)
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es
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l
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n 
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r

1,1,1,2-Tetrachloroethane <1.00 <1.00 NE NE NE NE NE NE NE
1,1,1-Trichloroethane <1.00 <1.00 3,200 13,000 --3 --3 520,000 --3 390,000
1,1,2,2-Tetrachloroethane <1.00 <1.00 NE NE NE NE NE NE NE
1,1,2-Trichloroethane <1.00 <1.00 NE NE NE NE NE NE NE
1,1-Dichloroethane <1.00 <1.00 NE NE NE NE NE NE NE
1,1-Dichloroethene <1.00 <1.00 340 1,400 540,000 2,200,000 27,000 330,000 41,000
1,1-Dichloropropene <1.00 <1.00 NE NE NE NE NE NE NE
1,2,3-Trichlorobenzene <1.00 <1.00 NE NE NE NE NE NE NE
1,2,3-Trichloropropane <1.00 <1.00 NE NE NE NE NE NE NE
1,2,4-Trichlorobenzene <1.00 <1.00 NE NE NE NE NE NE NE
1,2,4-Trimethylbenzene <1.00 <1.00 12 49 --3 --3 4,300 51,000 1,300
1,2-Dibromo-3-chloropropane <5.00 <5.00 NE NE NE NE NE NE NE
1,2-Dibromoethane <1.00 <1.00 0.00064 0.0046 440 2500 110 1,800 20
1,2-Dichlorobenzene <1.00 <1.00 NE NE NE NE NE NE NE
1,2-Dichloroethane <1.00 <1.00 0.13 0.75 1,600 9,000 210 3,600 600
1,2-Dichloropropane <1.00 <1.00 NE NE NE NE NE NE NE
1,3,5-Trimethylbenzene <1.00 <1.00 12 49 --3 --3 3,200 38,000 1,400
1,3-Dichlorobenzene <1.00 <1.00 NE NE NE NE NE NE NE
1,3-Dichloropropane <1.00 <1.00 NE NE NE NE NE NE NE
1,4-Dichlorobenzene <1.00 <1.00 NE NE NE NE NE NE NE
2,2-Dichloropropane <1.00 <1.00 NE NE NE NE NE NE NE
2-Butanone (Methyl Ethyl Ketone) <10.0 <10.0 NE NE NE NE NE NE NE
2-Chlorotoluene <1.00 <1.00 NE NE NE NE NE NE NE
2-Hexanone <10.0 <10.0 NE NE NE NE NE NE NE
4-Chlorotoluene <1.00 <1.00 NE NE NE NE NE NE NE
4-Methyl-2-pentanone <5.00 <5.00 NE NE NE NE NE NE NE
Acetone <25.0 <25.0 NE NE NE NE NE NE NE
Benzene <1.00 <1.00 0.35 2.2 2,400 13,000 160 2,700 1,700
Bromobenzene <1.00 <1.00 NE NE NE NE NE NE NE
Bromochloromethane <1.00 <1.00 NE NE NE NE NE NE NE
Bromodichloromethane <1.00 <1.00 NE NE NE NE NE NE NE
Bromoform <1.00 <1.00 NE NE NE NE NE NE NE
Bromomethane <5.00 <5.00 NE NE NE NE NE NE NE
Carbon disulfide <10.0 <10.0 NE NE NE NE NE NE NE
Carbon tetrachloride <1.00 <1.00 NE NE NE NE NE NE NE
Chlorobenzene <1.00 <1.00 NE NE NE NE NE NE NE
Chloroethane <1.00 <1.00 NE NE NE NE NE NE NE
Chloroform 1.69 <1.00 NE NE NE NE NE NE NE
Chloromethane <5.00 <5.00 NE NE NE NE NE NE NE
cis-1,2-Dichloroethene <1.00 <1.00 61 240 410,000 1,600,000 34,000 410,000 7,600
cis-1,3-Dichloropropene <1.00 <1.00 NE NE NE NE NE NE NE
Dibromochloromethane <1.00 <1.00 NE NE NE NE NE NE NE
Dibromomethane <1.00 <1.00 NE NE NE NE NE NE NE
Dichlorodifluoromethane <5.00 <5.00 NE NE NE NE NE NE NE
Ethylbenzene <1.00 <1.00 1,300 5,400 --3 --3 --3 --3 110,000
Hexachlorobutadiene <4.00 <4.00 NE NE NE NE NE NE NE
Isopropylbenzene <2.00 <2.00 660 2,600 --3 --3 --3 --3 --3

m,p-Xylene <2.00 <2.00 NE NE NE NE NE NE NE
Methyl tert-butyl ether (MTBE) <1.00 <1.00 6.4 38 96,000 550,000 17,000 280,000 31,000
Methylene chloride <5.00 <5.00 NE NE NE NE NE NE NE
Naphthalene <5.00 <5.00 6.2 25 --3 --3 29,000 --3 680
n-Butylbenzene <1.00 <1.00 NE NE NE NE NE NE NE
n-Propylbenzene <2.00 <2.00 240 970 --3 --3 --3 --3 --3

o-Xylene <1.00 <1.00 NE NE NE NE NE NE NE
p-Isopropyltoluene <2.00 <2.00 NE NE NE NE NE NE NE
sec-Butylbenzene <1.00 <1.00 NE NE NE NE NE NE NE
Styrene <1.00 <1.00 NE NE NE NE NE NE NE
tert-Butylbenzene <1.00 <1.00 NE NE NE NE NE NE NE
Tetrachloroethene <1.00 <1.00 0.091 0.63 1,500 8,600 78 1,300 240
Total Xylenes <3.00 <3.00 210 820 --3 --3 59,000 --3 22,000
Toluene <1.00 <1.00 720 2,900 --3 --3 210,000 --3 78,000
trans-1,2-Dichloroethene <1.00 <1.00 120 490 500,000 2,000,000 32,000 390,000 15,000
trans-1,3-Dichloropropene <1.00 <1.00 NE NE NE NE NE NE NE
Trichloroethene <1.00 <1.00 0.029 0.17 110 650 6.6 110 130
Trichlorofluoromethane <1.00 <1.00 NE NE NE NE NE NE NE
Vinyl chloride <1.00 <1.00 0.024 0.49 350 6,200 16 840 1,100

Notes:
1Chemical analyses conducted by North Creek Analytical of Portland, Oregon.
NE = not established

µg/L = micrograms per liter

"<1.0" indicates analyte not detected above the method reporting limit.
EPA = U.S. Environmental Protection Agency
Shading indicates that the detected concentration exceeds one or more potentially applicable RBCs.
Bold indicates analyte detection.
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APPENDIX D 
REPORT LIMITATIONS AND GUIDELINES FOR USE1 

This Appendix provides information to help you manage your risks with respect to the use of this report.  

ENVIRONMENTAL SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES, PERSONS AND 
PROJECTS 

This report has been prepared for the exclusive use of the Oregon Department of Environmental Quality 
(DEQ).  This report is not intended for use by others, and the information contained herein is not 
applicable to other sites.   

GeoEngineers structures our services to meet the specific needs of our clients.  For example, an 
environmental site assessment study conducted for a property owner may not fulfill the needs of a 
prospective purchaser of the same property.  Because each environmental study is unique, each 
environmental report is unique, prepared solely for the specific client and project site.  No one except the 
DEQ should rely on this environmental report without first conferring with GeoEngineers.  This report 
should not be applied for any purpose or project except the one originally contemplated. 

THIS ENVIRONMENTAL REPORT IS BASED ON A UNIQUE SET OF PROJECT-SPECIFIC FACTORS 

This report has been prepared for the North Portland Bible College site in Portland, Oregon.  
GeoEngineers considered a number of unique, project-specific factors when establishing the scope of 
services for this project and report.  Unless GeoEngineers specifically indicates otherwise, do not rely on 
this report if it was: 

• not prepared for you, 

• not prepared for your project, 

• not prepared for the specific site explored, or 

• completed before important project changes were made. 

 
If important changes are made after the date of this report, GeoEngineers should be given the opportunity 
to review our interpretations and recommendations and provide written modifications or confirmation, as 
appropriate. 

RELIANCE CONDITIONS FOR THIRD PARTIES 

Our report was prepared for the exclusive use of our Client.  No other party may rely on the product of 
our services unless we agree in advance to such reliance in writing.  This is to provide our firm with 
reasonable protection against open-ended liability claims by third parties with whom there would 
otherwise be no contractual limits to their actions.  Within the limitations of scope, schedule and budget, 
our services have been executed in accordance with our Agreement with the Client and generally 
accepted environmental practices in this area at the time this report was prepared. 

ENVIRONMENTAL REGULATIONS ARE ALWAYS EVOLVING  

Some substances may be present in the site vicinity in quantities or under conditions that may have led, or 
may lead, to contamination of the subject site, but are not included in current local, state or federal 

                                                      
1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.  
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regulatory definitions of hazardous substances or do not otherwise present current potential liability.  
GeoEngineers cannot be responsible if the standards for appropriate inquiry, or regulatory definitions of 
hazardous substance, change or if more stringent environmental standards are developed in the future. 

UNCERTAINTY MAY REMAIN EVEN AFTER THIS FOCUSED SI IS COMPLETED 

No site investigation can wholly eliminate uncertainty regarding the potential for contamination in 
connection with a property.  Our interpretation of subsurface conditions in this study is based on field 
observations and chemical analytical data from widely-spaced sampling locations.  It is always possible 
that contamination exists in areas that were not explored, sampled or analyzed.  

SUBSURFACE CONDITIONS CAN CHANGE 

This environmental report is based on conditions that existed at the time the study was performed.  The 
findings and conclusions of this report may be affected by the passage of time, by manmade events such 
as construction on or adjacent to the site, by new releases of hazardous substances, or by natural events 
such as floods, earthquakes, slope instability or groundwater fluctuations.  Always contact GeoEngineers 
before applying this report to determine if it is still applicable.  

SOIL AND GROUNDWATER END USE 

The cleanup levels referenced in this report are site- and situation-specific.  The cleanup levels may not be 
applicable for other sites or for other on-site uses of the affected media (soil and/or groundwater).  Note 
that hazardous substances may be present in some of the site soil and/or groundwater at detectable 
concentrations that are less than the referenced cleanup levels.  GeoEngineers should be contacted prior to 
the export of soil or groundwater from the subject site or reuse of the affected media on site to evaluate 
the potential for associated environmental liabilities. We cannot be responsible for potential 
environmental liability arising out of the transfer of soil and/or groundwater from the subject site to 
another location or its reuse on site in instances that we were not aware of or could not control. 

MOST ENVIRONMENTAL FINDINGS ARE PROFESSIONAL OPINIONS 

Our interpretations of subsurface conditions are based on field observations and chemical analytical data 
from widely spaced sampling locations at the site.  Site exploration identifies subsurface conditions only 
at those points where subsurface tests are conducted or samples are taken.  GeoEngineers reviewed field 
and laboratory data and then applied our professional judgment to render an opinion about subsurface 
conditions throughout the site.  Actual subsurface conditions may differ – sometimes significantly – from 
those indicated in this report.  Our report, conclusions and interpretations should not be construed as a 
warranty of the subsurface conditions.   

DO NOT REDRAW THE EXPLORATION LOGS 

Environmental scientists prepare final boring and testing logs based upon their interpretation of field logs 
and laboratory data.  To prevent errors or omissions, the logs included in an environmental report should 
never be redrawn for inclusion in other design drawings.  Only photographic or electronic reproduction is 
acceptable, but recognize that separating logs from the report can elevate risk. 

READ THESE PROVISIONS CLOSELY 

Some clients, design professionals and contractors may not recognize that the geoscience practices 
(geotechnical engineering, geology and environmental science) are far less exact than other engineering 
and natural science disciplines.  This lack of understanding can create unrealistic expectations that could 
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lead to disappointments, claims and disputes.  GeoEngineers includes these explanatory “limitations” 
provisions in our reports to help reduce such risks.  Please confer with GeoEngineers if you are unclear 
how these “Report Limitations and Guidelines for Use” apply to your project or site. 

GEOTECHNICAL, GEOLOGIC AND GEOENVIRONMENTAL REPORTS SHOULD NOT BE 
INTERCHANGED 

The equipment, techniques and personnel used to perform an environmental study differ significantly 
from those used to perform a geotechnical or geologic study and vice versa.  For that reason, a 
geotechnical engineering or geologic report does not usually relate any environmental findings, 
conclusions or recommendations; e.g., about the likelihood of encountering underground storage tanks or 
regulated contaminants.  Similarly, environmental reports are not used to address geotechnical or geologic 
concerns regarding a specific project.  

BIOLOGICAL POLLUTANTS 

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or assessment 
of the presence of Biological Pollutants.  Accordingly, this report does not include any interpretations, 
recommendations, findings, or conclusions regarding the detecting, assessing, preventing or abating of 
Biological Pollutants and no conclusions or inferences should be drawn regarding Biological Pollutants, 
as they may relate to this project.  The term “Biological Pollutants” includes, but is not limited to, molds, 
fungi, spores, bacteria, and viruses, and/or any of their byproducts. 

If Client desires these specialized services, they should be obtained from a consultant who offers services 
in this specialized field. 
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